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(54) IMAGE ENCODER AND ENCODING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a target code 
amount in one-time encoding processing, to realize code 
amount control with less calculation load and storage 
load and with high encoding efficiency and to realize 
stable code amount control not only in a still picture but 
also in a moving picture even in various kinds of moving 
pictures. 

SOLUTION: A picture encoder is provided with a wavelet 
converting part 1, a bit plane encoding pass generating 
part 2 for generating an encoding pass at each bit plane, 
a calculation encoding part 3 for performing calculation 
encoding in the encoding pass, a rate control part 4 for 
controlling the code amount to obtain the target code 
amount from the generated calculation codes, a packet 
generating part 6 for adding a header to the calculation 
code after code amount control and generating a packet 
and an encoding code stream rounding means for 
processing the whole encoding passes, generating an 
encoding code stream and, then, rounding off the rear 
part of the encoding code stream to obtain the target code amount. 
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1 

±v&74tv*v>m<omZs g±te->h cms 

B) frfcflTffitf-yh (LSB) tSStfy h7>-> 
7£fi£#a^ 

±EffiHHb' <x rtT?»tB^^*fT 5 JWMWfb^a 
fc, 

?3#»M»$0W«8ra ^ -y **An* X**t v F 

hOflHWba- FX F U-AtiS/^-y F£ 

RK^k^xs-r^TfflaLT^fkn - fx f d- 

A*£tfl,fc&, B«©ffi#Sfcft3J:5fc8*f<b3- 
FXFU-A©&3£9JDfrr5£Hffk3-FXFl>- 

to 

C»*«2] JJjMHCttU fflW7-r;I/*i:B87 

±127 -c /p* >j >m<o%m, mmvv f cm s 

B) *»6«TttKvh (LSB) KSSKyhyi/-^ 

nttmmfrz at** <t $ tare 

t-v-y hO^b^-FXhU-A^ct^/^-y P£ 

Wtfcc fc*W»fcf*s»»^b«l. 
CW*«3] AflBfttaU ffiJ*7-r;P*fca«7 

±E74j\<?v>m<D& : $t*. mmzyh cms 

B) fr£STffitf-y P (LSB) £S5tf-y F7P-> 

m\zvY7°\s-ymKm\W7s*3L$L?z>® , %\ ] c* 

im^mv^xmrnmrniowmmtm^ 
t. 



(Z) #^12 0 0 2-1 6 5098 

2 

Gsmmws&nwR*^ >y ?*m v f 

Ymmtz-VTshV-UziLWrv P* 
featSBfi^baifcfc^T, 

fif^ib/ua*^ ftietttTfi < ffin^at, 

K»^l7<X*»7t5l?^b/U«7#afc*fllAT 

x, 

nKRHWb/^4*¥aK«toT4j««nft«w<b3- 

FX F U-Atf @«©83a*»*.T^fc*fcfctt» PI 
K^b3-H^FU-AOft5*» BWCfiF^lK* 
5«k5KW0»T5^fb3-K^hU-A«lD»T# 
astitfcc: k*«ti:t5B«^b«t. 

5 1 3 EmmmmtrnK ^ 

X. 

±Efirafb/<*£#f atfc^T, tf7'<> k«oiw 

20 fb><;UR0><*->*»*«E1tLT*<Ett#afc, 
AfiB«K*oTEK><*->*tt»)#*S«Wa* 
fll*fcC fc**Sakf5B«??Htfb«a. 

T, 

±13-9-7/<> FSO?9ffk^xaO/^-y*«J0S^ 
5«§#a«, XAHtfltlLftMHKtSki 

i imm<t7 u-Lx-mbrc$mMt>\ smm 
«#a*«*fc<: fc*t*«fc*sB«ft3fb»iH. 

[18*17] »*«5E«®B«?3Ht{b8Bfc:fc^ 
lElW^KSOft^b^xaO'^-VfcttO** 

smzm. xmmmmircm&X'&ztz, 
k*«fakt5B«?9^b»i. 

[W*«8] ««W5E«OB»RF^b«lfe:J8^ 
40 Xs 

±E*7/OK»0«W{b/^ftO^*-^*«»)«A 

5 «##at i *«w<b/ wao^ * - >4*k »^ 

>Krt©i9^fb^^a*^<»^L, w^««4*La 
<-r turn w^FrtofiF^fb/ua 

^ft < RSt § ia^¥IS^«l^ feci: ^^iJ k 1 5 B 
^^^{bSio 

[»*«9] «#s i EaoaaisrefbaiBfcfc^ 
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m a 

mm l 0 ] ffi$g 2 £K®j9(M9$fcgBlc&k' 
±eev h7V-y»fc83fb><X*^tS«F9fc>< 

1 1 ] nm 3 EKoottKF^fbttiic^^ 

x, 

JrietT y h7U->»fc8*fly<x*^**flHWb/< 
*£#¥aicfe^T, flrafbttffiJE©** S©7n>y* 

si. 

mm 1 2 ] M&K 1 GK®BftR4fbg|fi:&^ 
T\ 20 
±127 4)1$ Vy ?#a©& 7/<> K©7 v ft 
»*l?{btS*Ffb¥a** ±IBtfyh7V->*fc: 

l 3 ] ffi$3 2 £K®Bft&3{b£Hli:S^ 

t\ 

ttfcc££#&fct&B&fr>:HbgiI. 30 
[B$3l l 4 ] 3 gBKOBflmF^bSIBic^b' 

T, 

[w*« 1 5 ] b«3 1 2 mmmimmtm\c$> 
±iei7-{fc?ai±, ±<a«nfc*r^>Fo«>x-7i/ 

y hSftftS^a^fflOl^bXr'yT^XT'BJI 40 

t * c t xm.tm c t mm t*z mmmt% 

Mo 

mm 1 6 ] mm 1 3 tmmimmtmias 
^x. 

tzzt.x-nmtizzt*¥f®Lttmmmt$i 

io 

CW*« 1 7 ] m«a 1 4 GKOMflWfl&lfc:* 
i,->r <;n 
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4 

±!Et?{b#iSfc)\ £j£2ftfc-9-7M>KC7x-7U 

io 

1 8 ] mm 1 eaosfltff 9itsKi:«t' 
7 4 u > y#at <t o xmizin.% l 1 *ttft t 

SBBRHtfbSH. 

x, 

7<oW)y y # at j:oTH8*ftsci:**sai:* 
*Bftft4<b§ltll. 

c»*« 2 0 ] m&b 3 mm<ommmtm\as\< * 

X. 

mmmmcttu *¥&tfiB^<07-f;w**»»s 

7*/V*y>^aK£oTfl«*ft3Cfc*tt«fc* 
2 1 ] B$£ l EKOBtttireibSBlc&t* 

T> 

X^fi)t#a(cfei>T, 1Wtb/<Xttfc±e*tfi»*Mfc# 

-:/*w+«iafb**w*«M;¥«*tt*T^* 

c fc*«FBfc?-SB«flH§<bSffl. 

[tt$a 2 2 3 n$s 2 eKOB«^bKi(i:«b' 
zzmmas^x, mit^mmnwmmt^ 

R©tttt«tt**7t*W6*7#afc, e«> h7V 

-y*i<y j r®%ittz>i<'(v®mitmzmx^5 

c fc«mfct-«BftflF9<bltll. 
CB*« 2 3 ] »$« 3 CROBftRWfbttWc*^ 
T\ 

±££y h7u->md3^b/U££jrr5ft^b/< 

ao«ttMte**7-r*B3t367#at. e-y h7i^ 
- u>r +*afbt 5 u*+*iS{b¥a*«*. t^s 
c ^%^»i:t5B«^fb«t. 

[000 1] 

C»lflO«t5affi»S] (KDJIWtt, JPEG (Jo 



5 

Group) -2 0 0 0^li:S^^rc7*-T-y MC 

m^-Tvt, ;yv-7mmm3-T-y>7, pd 

A (Personal Digital Assist 
a n c e) ^MTIiS«D3-T-y PC (Per 
so rial Computer) J:iDt-^»jy^'7 
-;k mmiMV7h, f-L, 3#tlCG (Comp 
uter Graphic) ?fflt^r*X?-V<DESi 

[0 00 2] 

SO (Internat ionalOrganizat 
ion for S t a nd a r i z a t i on) (Cj; 
otWJnfcJ PECTJiWfcSo cntiDCT 
(Discrete Cosine Transfor 

m) *m\ tbi5W^>v h^fJOiTsns^c 
tt» &tf&ft#{b-«^b®tmf3££tf»£tn: 

fc, DCT8t<D7P^l*tff£IlC&^ 

mmtlts D C TTHHfcasSffiBTT'n-y 
flW ic a 3 fe ^ 5 it^ C £ 5, D C T fcttfc 

[0003] 2 0 0 0*P 1 2J]KllP&«btf#7'f 3 
^SOJ PEG-2 0 0 0^«^ C^x-TVy h 

mtmmmxv h p tf-ft*§{b tntB^k*jia* 

LT*5 JPEG \ztt<*x®mt 
ftttli, T3-^«©«tt©**J£i6T«iO, x>p- 

fc, JPEGT'li, i«Offa**HSt«fc»OU- 

H£tl£o 

[000 4] 

91Ttt» J P E G - 2 0 0 0 >fc 7 * -V -v 
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to £2ic, u-YmmmmwE&fffiWK 

to 

[0 0 0 5] 

mmmmucmmn corwojpeg-2 

10 0 0 08tt£S-3^fc7*- V-y HCJ:5»^fc*ff 3 
B§ift^bgi&rJlif£ft^b7J&«> Aa®«£*J 
U •>i-7'l/-yHgii*«i"r7-f^U>^®i:, 

7x-7*i/yh«m«a*, §±tttr>vh (msb) & 
t>m~f&£vh (lsb) K5*ey htv-vkhh 

?n§J P E G - 2 0 0 0jStelC3S"3l^fc 7 F 
K J: 6«F#{t*fT 5 S«9^ftiait*^T, TIE© 3 

[0006] m\<o^ntLT, mmmt'^zt^ 

[0 0 0 7] $?52<D#&i:LT, imSEfltHb^X&S^ 

[0 0 0 8] ^3<D#ISi:tT, RB^-f/l^U^fi: 
«fcoT&««ft3tf7V<vK*©ft9ffr<xa**i&E 

[0 0 0 9] *»WKJ:ntf, «T©f*ffl*t«o 
H^fDJ PEG-2 0 0 0j!B«ta^fc7*- Vyh 

40 Kfc^T, 7X-7P7 F^^T9 7-f^^'J>7*# 

Stt, A7JB«*fi«7-f;l/*«««7-f;V*^5«l* 
$n57-f;l/^/^7l;:cl:oT7^;l/^U>7"^fi\ 

•vh (MSB) *»6«TttlfyK (LSB) (cS^tT-y 
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a- ft. h v-kmm^mmm\v^<D-% 

[00 10] 

immmmm wt> c mw\z& j p e g - 

2 0 0 0ffi&KM-3^rc7 ViOiZftmtZft 10 

[ooii] rjg i (onmmm] xnmmmit. n 
\i*nMBm<Dmmfi%it%m<Dmm*t 7p 

±<£t£-yl- (MSB) frt>mT&\£vh (LSB) leg 

SLfcwzt, mit^fymwmmmiomm 20 
GLxm&ztiZo ccx\ \£vhzns-yftmt>^ 

^g|52*Jckt>*S^^l:g|53i:T'EBCOT (Emb 
edded Coding with Optlmiz 
ed Trunc a t i on) IWfcWl 0**ME* 

[0012] mcxnmmmmm-mmmmc 30 

■D^XMWtZo 7x-7U-y Hg«»Ucfett*>>x 

§ (7-f^^«a) ££Biv3©T\ 74 

jWt* SfcltCA^B^^fe/^y 7 7 'J yfbxts < 

ftKtffct. LfrL*£«©#!l8m Hl©flfj££i£ 

[0013] m\L^xijvwyv\t&WiWi\%. 

H©MtS 1 00£A*lLfc7x-7W h^SiSBll? 40 
«, 7x-7W hS$MHt5 74;]/*y >?*frv\ 
CCT7x-7Uy hSItftftS 1 0 ltf£*£ft*. 
0 4 fc, £ 2 Xf- S?* T'7 x -7 1/ -y h #fj I tc 1 1 
c*7;OFtSt, i& 7x-7U-y hg£li, am 
H 4 ©filfcffS 2 U^/U$T?©«fi«"9-7^> H L L 2 

2£, *»«-9-7/OKHH20J:3K, 
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mV7X> K L L 2 fc, tHSWWV K L H 2 fc, 
»fi«^7^KHL2i:, «H«-9-7^>KHH2 
fc, $ 1 U^l/CffifflKlWJ'FLH 1 Sffi«tf 
7A>FHLlfc, JRH*tf7V<>FHHl©8t7 0© 
•9-7/^FA^/S?n§o ffi, 7x-7W Fg&#a 
Tti, jffi1»filftilt»©#*S»WK7 -f U § 

cn^©#st#fit§c^{if 9fT'fe^ 0 

[0 0 15] 7x-7l/7 Fg&ftftS 10 1* 
^yh7U->8^{b^7.£l£g|52T*X>h 

p^-i?9fbWffcn*. **»©«JBTtt, 8kj p 

EG-2 0 0 0$$T*£l6P>tl/cEBCOT (Embe 
dded Coding with Optimize 
d Truncat ion) fcnflftl^xy hP tf—ffi 
#ffcfctHfc«Dfttf6SMI!*5 ISI/IEC FD 

IS 15444-1. J PEG-2000Part-l FD1S, 18 August 200 

0) 0 

[0 0 16] EBCOT©!«8.E©8ylC x \£vh7°)s-y 
©»8:K:o^TH5*fflt^TKWt*. B5AI484 
fit. tt4fl©ftl 6«©fl«*»6**l^fb*»*fiS 

lt^So c©i 6ffl©«»©rt» *§*hb#i*©£>© 

(i 1 3T\ 2lg?lli:t§^ 110 1 fcfc*. £©£? 
tttiftiV x-7Uy t-S&ftftS 1 0 1 

mzGixi^o 

[0 0 17] EBCOH5^k*HfitS«^ 15 B 
ic^-Tcfc^tc, 7x-7l^-y h^«^»S 1 0 1 \c£?> 
«»ffl©«Wffl**Tffilf -y h (L S B : L e a s t 
Significant B i t ) fr&ft±ffl£7 h 

(M S B : Mo s t Significant Bi 

>7;umwfSt§ ru srett roj ©«»«fi*^t5 
'&tt®<D\Z-yh7U-y (WT, cn*ife«ffle-y b7 
U-^i:^5o ) > C©«£, 4«a©«SW«lfy h7 

mo r+j r-j omwv v-fv-y axT, en 
*^e>y V/ls-yk^Oo ) *4«t5. 

[0 0 18] lot, |SIE15B©*6Wffl©tr>yh7U- 
>tt4o©7 , U-^6«jasn*. #kT-yh7l/-y 

©afstt-r^To^icasascfcttiiflT?**. fa 
6 ^p|-t©i!t-c'- ; enwwtt o ifcttiE© 

ST'$5o lot, ?5#©7 , l/-^illS!5C©<t9ti: 

[0 0 19] E BCOTte, fi)r^©7vf $©7a7 7S 
lc^©7a'y^rt©^S©^i+l*i»J^L*A^I?F^b 
*tf9¥ST'fe5. l?fb^a*3-K7D"yf (co 
de-block) fci*tfft5»i£©-»MX©7n'y ^ 
Affile, x>hPtr-^bt5 0 3-F7ay^«, 
MS BA^L S B7?|6]lC^-y h7U->StilJ$ilLT^ 
^{b?tl5o 3-F7D->^©««©-9--rXtt4^&2 
S fi*T*(D2 0V<#*T\ ii«««ffl#*ia*t#U:. 3 
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2X32, 64X64, 1 2 8 x 3 23ftf 7x- 
7 by hff*©ftlMItf n tf-y hOW^W* 2Jt»T* 
£tWt, KyK0*»6lfyhn-2tfLSB*»6M 

SB*-eotn^ft©ifyb*ari:r*. so© it: 

■y Hifi^T*£S 0 3-K7n>y*©15gfl:tt, MSB 
§J©£-y r-7l/-y (b i t -p 1 a n e) A>e.M# 
#©3fii$©ft^{b/U (pass) KJoTfrfc 

[0 0 2 0] EBCOTEHUbT'li, fcWtttrvhTV 

*^^n;<y->ay/U (Signi ficanc 
ePropagation Pass), v^f-a— 
F'J77^^>h^X (Magn i tude Refi 
nement P a s s ) fcitf* y 7'*Z 
( Cleanup P a s s) fcuftfft* 3»SW>flF 

[002 1] 30©f3*tfb><X©ffllr^nS»6ffH:B6 
■e**nSo H6tet^T, «fflfcMSBflJ©e-yh7' 
U-> (bit-plane) (n-2) WrV-V-f 

(Cleanup P a s s) KioTfr^t 20 
£tt5 0 ^TIi#LSBffiij£fiM\ £y hTV-y 
(bit-plane) (n-3) , \£y h7U-y 
(bit-plane) (n-4) • • • If -y r-7b- 
y (bit-plane) (0) £>&tf -y r-7b-y£> 
8*ffbtf, 30©ft*iflyU (pass) 4 
fiyX-fuAf-i/ayAZ (Signif icanc 
e Propagation Pass), V^*r.f-a 
-K'J77^^F^U (Magni tude Ref 
i nement P a s s) *LX2 ] )->+v7rt* 
(Clcanu p Pass) <DMf¥Xm^Xfit>tl 30 

So 

[0 0 2 2] TzKU HRIi:(iMSBlNfr&fl#g©e 
•y r-7y-yT'D3J6T 1 tfaiT< 3fr*'vy*'KSt , 
{iU46©^-^0©li-y r-7U-yii£Hf{bb£l\, 

[0023] c©«jre3aa©flreffc>u (pas 
-xommmt'K (pass) t ■e-mtftsff 

SWSCfclciO, JrHfl£HS©M/-F*7£IK5 

[0 0 2 4] *fc, $&©;£$ tCO^ 40 

TB7*E^TBMU**. H7(cte^T, 3-K7n«y 
* (code-block) tiffin 4 fcf*-fe;l>T'fcS 4 
ffl©«»fcfcXh7'f7 , STfcfl'tt&n*. t^y^t* 
S T©Wi3-K7ay* (code-block)© 
(liC«tt\ X+^yJl^i, HI©3-K7a>y7 

(code-block) rt©f*T©ffi»*fcifSIS 
Sf\ 3-K7ny* (code-block) ©fpT 
fcLh©7sh^7S Tfr?>T©7r-7'f7ST'\©lf 
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SftHtft/U (pass) tfe^T3-F7o-y^ (c 
ode-block) ©t^T©&&tf, t©X+ty 

[0 0 2 5] «T\ 30©^ft/U (pass) £0 

—i/ 3 y/^X (Significance Propa 
gat ion Pa s s) fcO^TSMBTS. 

3 y<^7 (Significance Propaga 
tion Pass) T'li, 8ifi«©'>*< fcfc l O© 
«»A^>y-7-f h (Significant.)!' 
fe5<k9^yy>'^-7^Ayh (non-S i gn 
i f i c an t) ^S©e«yh7U-y (b I t-p l 
ane) ©«£Bttrl?Ht fb"t*. *©8MHbl,fctfv 
h7b-y (b I t-p l ane) ©ffitflT'i&S if 

<b1-So 

[0 0 2 6] CZX>y7-7 J fry* (S i gn i f i 
c a n c e) fcl^lJIfcO^TBttHt*. y?-~>4 
tiyx (Significance) fcfcSfcft 

LT«»lk»3W*o««^ ->y-*-7^yx (S i g 
n i f i c a n c e) ©DJHMttt/ yi/V-74 t>y Y 
(non-Significant) £gt 0, £©& 
»-Pl/«5^bSnfct#K^-7-f*yh (S i g 
nificant) *** l fcgfbU UWSfc l T'& 
0attSt©-p*5. ftoT, ysf-u-hy* (S i 
g n i f i c a n c e) i: H:SS»ffi©1«B*Ht^ft 
Lfefr5^**t77^i:femA«o 
[0 0 2 7] 3521C, v9=&sl-YV77'<* 
yh/U (Magnitude Refinement 
Pass) KO^T^tSo E«v h7b-y (b i 
t-p 1 a n e) £ft^bt 59 77^ ;<y r-'U (R 
efinement P a s s) T*(i, tT-y r-7b-y 
(b i t-p 1 a n e) *»^bt**>^-7-f *>X 
7D^y--> 3 (Significance P 

ropagation Pass) T'ffi^bLtV&l^ 
yf-yjijy Y (Significant) ft&S© 
l£-yh7 U-y (bl t-plane) OMSffi!? 
^fb-r^o 

[0 0 2 8] *LX. »3fc, tV-V+yfrtZ (C 
leanup P a s s) fco^TUMBtS. kT>y h7 
b-y (b i t -p l a n e) «3^{bT**U-y* 
■y^U (Cleanup P a s s) ?«\ £y r-7 
\y-y (b i t-p I ane) mmtt%y?-7 J 
jjy TrfutW-i/ 3 y/U (Signi ficanc 
e Propagation P a s s ) T'ft^ftLT 
^atVy-y^-7-i *y r- (non-Slgnlf I 
cant) *^a©tfy \-7U-y (b i t -p l a n 
e) ©tt«*ffitiW<b?S. *©«F3fcLfclfyh7U 
— y (hit— nlanpl CT)^ 1 T'*>a»^{±JfF^ 
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ff+X&Zfr-X&ZfrZffitfXMWM^ttZo 
[0 0 2 9] ft, U±©30©8^{b/<X (pass) 
T'mWMmtX'tt, 3- F7a -y ^JUffittfcUffi^ 
{kOttfH*i«Stft««6, ^T-XtJStTZC (Ze 
roCod i ng) , RLC (Run-Length 
Coding), SC (Sign Coding) , M 
R (Ma gn i tude Ref inement) tM& . 

ffl^5tl*o MQ^ttt, J B I G 2 (##£$: IS 
0/1F.C FDIS 14492. "Lossy/Lossless Codingof Bi-le 10 
vel Images", March 2000) T«Stlfc#?f§y©2 

J PEG — 200 0$M&T*{4, 
TOT5^U (pa s s) T*£frl 9l3i©3>'T:f- 

[0 0 3 0] U±tf, £y h^l/->St|?#{k/U* 

£#r4«raftv<x£rt»2, nwmmm<D, jp 

E G - 2 0 0 0««©#a*IHW»CWofc»WCa65. 

JtfcBHBRHWk^P >y * (±i20!IT-tt3- F7a 7 * 
(code-block)) rtfcfflfctffll-tSrtS 

[00 3 1] «t,*TBI 1 *fflt*T&K©fflJlK:o^TBl 
B^-TSo b-r-»Pg|$4T'fi, t^T<DZvh-?]s-y 

fimw*mmfiomx\ nttmitm 3 otu* 
x>&%%m^s 1 0 3©^t* a ^> hut, sai 

[0 0 3 2] 8*ilM»£7ft©lWfifl9S 1 0 4£A 
Alft^7if4I»5T?li, mtfWRJWBflres 1 0 
4^7t;lcLT3-K7n , y^ (code-block) 
rtTOWAnt* 3- K7a >y ^7 ( c 0 d e - b 

lock) f*l©?3*Hb/U (pass) ©IMWffiMP 

-vzvv-L<DT-$m) z^vrs 1 0 5 tlx 

S 1 0 4t^N-y^S 1 0 5 t^^-li-T/^-y HS 1 0 40 

[0033] [mzmmmm] *mmm* n 

JB© U- h *iJPSP 4 t^T© £ >y r- TV- >fr*§ 
{b>U©«UI£fTofc&T\ ft^fb3- FX r- 'J-Afl 
0 »T¥H»C * 0 &4»{b3- KX r* 'J - A (Sffifr^f ) 

»Wfc*jh¥«fc:*9JHISffiF*S 1 0 3<fcDjia}£ft5 
fr^l^iSTJ-^r-L&tfe, B«©ft4§lfclLfc 
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r-«P8154m Uffi^S 1 0 3«k*)2Saj£tl5?5*l 

i©g8Mi t smmm t zm* * > h lt jt« lt 

[0 0 3 4] [^3<D^SS©^1] *5HS!§©»i, n J § 

Jg«Ofl!!Oii«^bSlo*i«*^t 7n >y * 0T£ 
9, B ] ©ttdfcftd*, 7-r^'Jy^cJ:oT4^ 

^<b/Ur-7;l/ 7 *«*.T^5o 
[0 0 3 5] ^KftftCO^TRWr*. *x-7Vy 

hmms i o i a, 8 1 o««©jg»-ea^fc* 
e-y v?\s-v\z.mmtix\!;v V7u->mc® 

at, *©«H*{fc/<x*aA/e, £©£HHb^x*flD 

[0 0 3 6] ftoT, IfHiaftttKtt. 3-F?p.y* 
(code-block) rtCflWfc/ttClWlfc, 

(Rate-Distortion) iI$|©ffi£fr5S 

LfrL, c©M»* 

[0037] *£X\ *nimmx*i&s Wt7*VY 

3-K7*P>y^ (code-block) faff)® 
fif#flyU»7?a*SS. C©*&, 

a©ft*:ffl*«ai-r4i£«^**. cna, 

7 %#8Ht S C i: K «k o TH^^nSo 
[0038] 08(4, PXUX (Loss Less) 

wnb£ii9ti£, ep^^tr-y nyi/->©^fbv< 
x*fiatfc*&©3is«n«^b/u©«*fii-e* 

3, H8fc*^T, ^2^;l/ST*©«(g«-9-7^VF 
L L 2 Cf^bUSli 2 5 , fiaj«*7^> F L H 2 

©ft^fb'UStt 2 8 , Mi&m?'^ fh l 2 o??^ 
{Kxaa 2 8 , f h h 2 <D®mt>m 

mt 3 1 , m 1 wwmmrrrty f l h 1 ©ft*t 

{t/US(4 2 8 , F H L 1 <0^^{b/<X 

»tt2 8, «»«-9-7/^FHHl©^b/<xatt3 
1 r-*.?.. 
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[0 0 3 9] Ctlt><D®Lim. JPEG-20 0 0S« 

tctb<DUmVv b) =2lfyk 7x-7t-yhg$£ 
aXI/X (Loss Le s s) fliS©pJ3Mi 5 x 3 7 

(5, 3H7j)lt«DZVfm 
S^LTt^o C©t§£KtJ, l8T?*£ftT^5«± 

5 (s¥t<(ify*E©J PEG-200 0 FDISM« 

T-$tj\ 8£y b/3>#-*>b (b i t/com 10 
ponent.) ©*^*SSUTV^5 0 
[0 0 4 0] H9«9JO^-<y-AO^b/<X 
O/^-^-pft*. !9£fcV^\ 8S2l/"W$T-©* 

\%m-?*y f l l 2 cjwit/uas 2 0, 
y/oKLH2o»^fly<xfl[t4i 9, imm-j*y 

FHL2©«HHkv<XRttl 9, il^^^FHH 

F L H 1 ©ft^fb/U&tt 1 2, »ffi«tf7V<> FH L 
lO^USlil 2, «*«*7/^KHH10«F 

§lbUaii 7 T'&£> 0 20 
[0 0 4 1] H9©i»^^-AOW^k/^tt, 18© 

DXUX (Loss Less) ftiS©^©^: t> "f 

^T©+r7/^FT\ 15§jt/^a»&^i: ktffrfr 

[0 0 4 2] «1>TH1 0ttffll©*'r7'-B©«HWfc/< 
X©/<^-yp*6. Hi OlCftt'T, fg2t"W£? 
©«ffi*#7V<y F L L 2 ©ft*f {b'USti 2 3 , fgB 

tvo f l h 2 mmt'^m 2 1 , m&m? 

II H 2 ©flF9<fc/<X»tt 2 0» SB 1 IsOWmmV? 30 

My F l h 1 ©ft£Mb>ua« 1 4 „ afiww:/ F 

H L 1 ©*Wfc/<*aii 1 4 . F H H 1 

[0043] Hi OU, H9J:t)fe^(*«K*/^yH 

rtostik/watfKftoT^s. iin{i?g^i©ig 

£*{Sjt£-rC^S©T\ 11 0©«£tt. 19©i§£ 
J:Dtt*<©lWitf»4t*. «, Cftli§S*3i8tc 

[0 0 4 4] ±E*ffKioTlfy Y7°\s-ymz$m 

{b/u*4/a-r*«f#^<x4isa5 2-eaR*nfc, tr 40 
7 hri/->»ots»<b/<xs 1 0 2T\ mwiM 
3*waisfu ntfi^s 1 0 3*«4*«n«, *n 

[00 4 5] [S 4 ©*»©««] *£*©«!»«, is 
#«II4 8Kf2«**-H«««T*fcS. 1*123? 3 ©H 

SB©*«i?tt, ttmt^7.T-7)i 7 \zx w?*y f 

S©ft^b/ua*^&sijRitTfc< C £T\ t- M6I 

spa: 4 Kn^xvmm*? y v u-A,t%®mt*m 
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[00 4 6] ftoT, StjfiJa^afcLT, 1/-HMW 
SNT«§S 1 0 301R4U«EHL. g*I©£Hf 
I«H*.T^fcl*fctt, RHWfcn- FX h U-.W»D» 
TlSia') @«©?33Sfc&SS TflaSBJJWRFf s 1 
OSfctttJteTSftttSfT^. CtlKioTKfflfi©*? 

[0047] br 5 v$mmm *mmm. n 

©JBJTCtt, tfTVO F«Ol?9fly«**^*a*fc 
l?F#{b^Xr-7;l/7 fcfflSLT, *titt±©ft#<k>< 
XtfRiLfclWcttWraflsa- FX h U— AWDJtT? 

rt©ft^k/ua©/<*->£i0^fci?Mf{k/<XT- 
[0048] meo&tomm *m<omit* n 



©fl^*b<8£TSi©t>fcft«\ flHHfctf8ST?l?H? 
l©8£tf'>fci/^©fcfc5o ftoT, ilfte>©$4& 
HfcfcWtT, 1 /^-^©Huie^fk/UT-^/V* 

[0 0 4 9] fitoT, SfcH8fr5Hl 0Kfi#W 

B^©n4^^i*fijfflt5t©t'fe5o mmat, 

I ott©«|©»ft?Wl*E1lfiWtT**, fete 
©Uf^l6^»ft©6nfc 1 71^-2^£D©B£i©ft 
^■$fctt*©7l/-At*J»)S"C6nfcfif^l*±@ 

[0050] ftoT, aw#SK«k»)a»flffl**nfc 
<*57 i -7^g^t, znit&mtZo ft. mm 

jh ^jwwriiic 4scfcttt3*Tt»4^. t t * 

©», £ < ©BllSltf &»fcfc«5©-C, ^IS© h U- 
Ft7*#*tT, r-7;l/©att8t.£-r*«:i:tft 

So 

[00 51] jffit, fc tft^lrt^a&aa&fcttfc 1 7U 
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TSftfc83!*TEIoT^fcl8Hi:H\ m<Dfimttt 

[0052] [mi mm<om] #m<mmit* m 

(4, AMIMIIt^f:^ SiaE©8^ba* 

M*S«rafl7tt*-7;l'*»Rt5. Bft*» 
tPic):Dk*f<^£tl4, fflfr&T*****^* 
[0 0 5 3] &t, BK5H»«*/h«l^Ktt» 89 

©BB**«ojw**riB#, ■*«£*«£***©■ 
[0054] [a 8 <Dmm<DBM] *jttt©$tt& n 

*JSSgl2, 13, 1 4«lCE«t*-«i»tt , P* 
£0 cn*T?tSE^fc*M»»Ttt, 9x-7b-y 

«a©s«ffa* tr-y h 7°u-y\cmm trct>\ 1 3 © 
at, 7x-7u-y hsawi te'v h?u->fimt 

7x-7u-yhg${&as 1 0 1 a ffl*fc» 8 T'l^k 

stir, i^t^as 1 0 8^m^«n*. 

[0 0 5 5] L"n4, S?it7x-7l^y h 

$««a.S 1 0 1 £17{b7r-y7^XT*l$Shr§7 
*7l^b^-lfiWT*fet)> J PEG-2000 <DW& 
ttPia«tt^$tiT^5o £fc7x-7U>y hXltft 

as 1 0 loxA^i^t^ato^Ttt, n««i 1 

[0 0 5 6] i?^aS 1 0 814, t"yh7b-^F 

n i ©uss&irca^fcttt, 3-K7D'^ (cod 
e-b l o c k) *n:tra{t/<atf±rtSft*. *Ffb 
faicioT, jinta^bffias i o 8©*»ffltt*WB 
•>x-7u-yhg««as i o i©*ewffi«t'?fe/hs< 
&s©t\ HM*n*ify h7u->at.*ft£it'>ft 

[0057] m y h^u-yKmrnttir^-yyuy 

* (code-block) l^ffcUS 1 0 9fr 

6 a, ^nrn^gt^UTiffi^^fbgp 3 ««ftf a* 
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[0 0 5 8] ft, t©l*ft#«*ttoT, SSUfcl/C 
19, HI 0"P*Lfe«ft#WOK«©iW{k/<7 

atasMti^fttffAtf, wE*ss»»tra*©B 

ft££iSa#5ct{41?$Tkfti\, £©P8, IWfiE 
•y h 7i— >»i|<fc/«4j«* 2 ?©, »9<kv 
©#«tt««t*ci:tfU**. 

[0059] \mw%mmm *%mw,m*. n 
*«»i8, 19, 2omicimtz-nmM?& 

5. «ii2£ 1 ©tMWII-Pifi^ft^i-^I/y 

©{4, (S*7<ol/*i:fflW7-f • SS?3lPlt 

^t, *n*«a©i*7><>KaHi&ft*£-e»»)SL 

7U>y hafc*ff5#»tts tBlfi©WIW->^MW£ 

tf©g«&a*£it ■ fiatLTfc < mm *> , atj® 

«©1MXtf**^*£fctt8*«TttJIR^. ttoT, 

7-f^777 £ftg«ftl8©A;t]Sftg fctt«a*IB 

ft • GtftLTfct, 7x-7l/-yh£»Stt9jgL?TV 
ISIi^7>r;l/^U>^t*^4BII-9->7;^A 

[0 0 6 0] It, 7x-7l/-yh«*©7-f;I/*y> 
^£^©K^S7^/l/*t4}ia* > y7©7^/l/*-e 
feO, c ©7 * /l/* 'J yfK.&nitlEttyJ >a#«S 
SfttUf, B^t7x-7U-y Ml7-f;WWI 

[00 6 1] Ell 1^681 4(4, ±fE7x-7U*y h 
g&&tf7 x -7 U -y h»f JJaatM-T 5*(*«4»f^ 
• 7x-7U-y hg&CfiS*** 
BTfcS. Ell ltfe^T, £ 1*7,7^ 7 S 1T\ A*J 
Bftl lOOf-^^^l 1 1©1 7^yf5tr-£ 
ffMLtZVZ&X'&ZyJyrtyyr l l 2t$ffi 
LT, 7r-y 7S 2T*, y^>^y7 7 1 1 2rt©r- 
^ CWLTSI7 W >i$mmK %Z f 1? 1 7^ y§t 

[006 2] Ell 2£fcl>T, =7<<>rtv77 1 1 21*3 
t7x-7l^-y hSSi©lia7-f ^yt^Sftfc 
lt©5-f>a« 5 *A6nfc»5a:, 7r-y7S3T', S 

t79o C©^Tlg^®l©40©-9"7/^K (LL2, 
L H 2, HL2. HH2) ©7x-7U-y 
^SLTfc'D, 7r-y7S4T', i?ibW^©^7/^ 
> Kfta 1 2 0 T^tSHHH© 3 ?<DV7rty K ( L H 

i. h l i , hhi) tflL-mi^bfcHttr*. C 
mc£r>m?itmfr<Dy7^y Ytefkyj y i z 

[0 0 6 3] -73, Xr-y75T*, M8$$W> F 
(LL2) ©7x-71x-y h^^att, Stf^l'^A 

771 1 2t*»*n, c:nt4iS7^;i/^'jy^t^ 
Bft«»©9-r>ajWiA6n** , e«ttw-*. 
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7^^77 1 1 2\ZW&2tl?^%o ttc. Xry7° 

tf,.#©7x-7U'y h#fflXr-5?4rii©fci&fcSS[ 

[0 0 6 4] C©J6S, 11 30&HK^tttlC, Xf 
•y7S7T\ *ffi*"9-7V*:/K©S&2XT-$>©40© 
tf7V*>K0*x-7Uy hS?«8ftffil 3 Otfil il? 
6i£?3©T\ a5fcfc8©l?fl:*fTir\ i^tflHR 10 

[0 0 6 5] ft, BufEXr-yT'S 2©Htt©9x-7l' 
7 Y$&knm&7 << fr* 'J y9K&W3.tiM>?'(y& 

Xf >y 7 S 5 ©»fls©M7 * U > 7fc&S&fctt 
©5-T (afflXT-5>aff2©*Sfc: 
♦HMO fctt, ?x-7l/-y hXftftR«, /<v7rlcB 
H-£8LTfc<&gtf&5o C©B$, SflfflXf— >* 
T©1 7^>S©7x-7by>^^a*V^y77t 

i\m\c%t>n, ccT-tzmtiZo 20 

[0 0 6 6] -7?, Xr-y 7*S 3©*ft*XTv7'S 6 
©Jftffl?©, lE7-f;l/^U>^©l6tttA'y7rSK 
Si»£ttfc&l£^>&7*<D7x-7b-y hSft^ft 
*\ /W77fr5SI#aiLT, ZtiZicgm? 4 )1>ZV 

[0 0 6 7] Xr>y7S8T\ HfciS^fc^gHckoT 
figft©$ 1 ftfflXf— ^©IrT^:/ H ( L H 1 . H L 

1 , HH 1 ) ©3l?ft«»©7-f >» 1 3 1 3- K 
7n>y* (c o d c-b 1 o c k) ©xy}-Dtf-fr^ 30 

it, *-mmm°&s »t j p e c - 2 0 0 o«*rc 

Sfc&ftfcE BC0T©8S#tt©7"o-y*©BES 
(H) KiiMLfcB#£T\ x:/>ntMWfbfcl,TE 
BCOT*fSff*S 0 

[0 0 6 8] 11 4fcfc^T, MfC, mmcLT. Xr 
•y7\S 9T\ fi*HI<0»2^r-W7MyK 

(L L) ©l?ftfl»©5>r>*l 4 Otf, 7a-y^ 
-X©x> h □ lf-ft^bi LTE B C 0 T©«ffl*fi[ 
©7a-y *©ig£ (H) £iiJlb£B#£T\ C©x^h 
D^-^bfcUTEBCOT**fit* B AW 40 
fflj©» 1 MA7&-*JW7Hy K ( L H 1 , H L 1 , 
H H 1 ) ti E B C 0 THfi»#l?{fcfl»IW 1 4 1 fc 
W±©»ff*j£SS47x-7l/«yh^|iJU^;l/S 
T^UjgLHti-rSdtT*, t^T©iIE©7x-7U 
•y hfflH+l^fb+x^ h a eHWflAfcTT*. 

[006 9] [» l 0 ©HSS©»<g] *£*&©££(*, 
M«9UR2 K 2 2, 2 3«K3B«t5-HMHB»T*fe 

M£T% tf-y b7b->fi^b/U£j^2T£fiEL 
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fc e c<o®%. *ffi^©aatiffl«tt» 

*LT» ttttfi3B^*^7-r59JS^7¥®t«t Oft*! 
fly<x«fcJMR^©^lM£*a7** c 1 1 m 

[0 0 7 0] £©*§£, GHM:/<XS©»£ft91*/< 
*<vh'Vy?£S#&ttCttfai*S©T% *|&ffl©fr 

#{fc/«*©a4««I*ttIltT»*iMJ«^J: D 
ntc J:^T 1 o©tf -y FTV-^KlSHifb/tt©*!^ 

it^r-y h^ai*5©T\ M^mmtm&tz k> <:© 

■7;Pf--/^yh©W+«iEMt«r*Ci:-e, 17- 
pjf&fc JPEG-2000 ^©Ta 9 Uy i/7m 

[0071] mircmmmm^xm. j p e g- 
2000 mmircmit?- kx h u - A*«Ej«ts 

**«**©-p, s^ft^b^ffAsi^^amtfe 

[0 0 7 2] 

iKwmm u&omc. cosiwicintf, jpe 

G - 2 0 0 0»»t«IILftff*lfl:3 - FX h 'J - A* 

[o o 7 3] tit. v&wmmnm&m. v- 

©T\ «aft^b*fx*5i:i^S»*t>ft«. «Eo 
T, »S«tWLTJHtt«IIIISfc»)^<©7P-^»* 

[0 0 7 4] M(c, ^fc/<x»**r^> Ktttft* 
fcr-7;l/*#!!St5#a*«*T^5©-e, ^fl©! 
t^ftl«©«F^i*J»T»t, «aftr-7/l/*fflRt 

- h$»«Mt***bfc#aicjt^Tfea6©4^«B 

im i ] *nas»!8©a«flF^{k8i©«i««/Tx-r7'a 
m 2 ] ^©iaff fim\Mm<ommfMr7v y * it- 
m 3 ] ffl©a«^{bsi©««*^-r7a -y ^mx- 
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19 

[14] fg2Xr-^S:T">x-7Vy h#»JLfc£t 

me] jpeg-200 o%i%,<Dftmt'^<Dwmz 

[17] a-V-fvytfoCDX^-ym&ZKtm 

[18] DXl^Xffl(D??^{l:/U^^L/cll (-^x- 
71/7 h#£ja=2) T'$5 0 
[19] £5ft*HI:^X&£*Lfcl («7x-7U-yh 

[ii o] mfimt^z&zmifcm 07x-7Vy 

[hi] 7-r>^-x • ^i-7i/7 
mm (z<d i ) T'^§o 

[112] 7-r>^-X • ^x-^by h^tDffilM 
*-fl (^©2) T?£5o 
[113] 5^>^-X-£x-7Uyh££<OS!lIf£*20 

[11] 
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:*tH (M3) T'feS 0 

[ii4] v-rv^-x • h^sioffla* 

1 ">x-7WhS 



2 tT v Y-fV-VVs 

§(t'UiIbi 3 W«fiF9<t», 4 1/-MW 

5 'Vy*4jJMk 6 7 

KHtffc/tt • r-7;k 8 S 1 0 0 

A^Bflfc, S 1 0 1 ^1-7*1/7 h£&ft£t 

S 1 0 2 kT-y V7U-yimfflZtirz*7 

bmm, s 1 03 wffift*, s i o 4 

hM*fc©»MW, S 1 0 5 'vy*', S 1 0 6 •• 

-f^y hflrifftfcflHtfta-KXhy-A, S 1 07 
fi^Ufc/U • r-7;Vfr6«*WSnfcfc*§{fc/<X 

a, s 1 0 8 i^tm s i o 9 tr-y 

->KmMznrcM=?it&&, s 1 1 0 m$m* 

Sill Iz-hMflfcOWBIW, S 1 1 2 s\ 

s 1 1 3 /<**Mk*nfcirafl:3-Fxh 
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